Properties of lipid-apolipoprotein association products. Complexes of human apo AI and binary phospholipid mixtures.
The products resulting from the association of human apo A-I with binary phospholipid mixtures of dimyristoyl phosphatidylcholine (DMPC) and either dipalmitoyl (DPPC) or distearoyl (DSPC) phosphatidylcholine have been isolated and characterized. Effective lipid . protein complex formation was found to occur at the onset temperature for melting of the gel state, and equal incorporation of both lipid components of the binary mixture was observed. Two sizes of products were obtained, one containing 2 A-I molecules per complex and the other containing 3; the proportions of these two products depended upon the initial phospholipid/protein ratio employed. these two product species were found to be resolvable by density gradient centrifugation as well as gel filtration, reflecting substantial differences in composition as well as size. The ratio of DMPC to DPPC or DSPC was the same in the isolated complexes as in the initial mixture, suggesting that th protein does not associate preferentially with the fluid phase lipid, but with lipid domains in which the components are randomly distributed. Electron microscopy of recombinant particles containing a 2:1 ratio (w/w) of DSPC to DMPC revealed stacks of discs whose thickness was proportionately greater than for discs containing DMPC alone. Also of significance was the finding that recombinant discs containing 3 A-I molecules possessed a diameter approximately 1.5 times larger than recombinant discs containing 2 A-I molecules. These data are consistent with the model for the recombinant particles described by Tall et al. (Tall, A.R., Small, D.M., Deckelbau, R.J., and Shipley, G.G. (1977) J. Biol. Chem. 252; 4701-4711), in which the phospholipid is found as a circular bilayer, the thickness of which is dependent upon the length of the acyl chain, and around which the protein is distributed as an annulus.